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CLAIMS 

What is claimed is : 

1. A pool controller j system for distributing line 
voltage from a line voltagd service to one or more line 
voltage loads and controlling operation of a pool service 
system, comprising: j 

a housing; 

a controller circuit bokrd assembly mounted within the 
housing, including a plurality of line voltage output 
terminals for connection to respective line voltage loads 
via line voltage wiring connections, a set of circuit board 
line voltage contact surfkces, a plurality of circuit 
conductors for providing circuit connections between the 
contact surfaces and respective ones of the line voltage 
output terminals, wherein/ the controller circuit board 
assembly routes line volta/ge from the circuit board line 

- -vol-t-age-eont-aet- -surf aces— tb— the- .output- termina Is.; 

a terminal connector structure mounted within the 
housing, said connector Structure having a set of line 
voltage connectors, each tine voltage connector including 
a pressure connector for pressure connection of a 
corresponding set of line! voltage service conductors and a 
connector line voltage dontact surface for contacting a 
board line voltage contacjt surface; 

removable fastening /structures for securing the board 
assembly in position witfhin the housing such that each of 
the circuit board lin^fAoltage contact surfaces is in 
intimate electrical cc^actt with a corresponding connector 
line voltage contact ^aJfac4s, and for permitting the board 
assembly to be removed/ for repair or replacement without 
disconnecting the line /voltage supply conductors from said 
pressure connectors . / 
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2. The system of Clain 1 further including: 
a plurality of sets o : line voltage conductors for 
connections from the cir :uit board assembly to the 
respective plurality of lino voltage loads; and 

at least one line voltage connector structure for 
removable connection of the plurality of sets of line 
voltage conductors to corresponding ones of the line 
voltage output terminals, wmerein the sets of line voltage 
conductors can be readily qonnected and disconnected from 
the board assembly by use off the connector structure. 



3 . The system of Claitfi 1 further comprising a voltage 
transformer for trans forming the line voltage to low 
voltage levels, and whereim the board assembly includes: 

a plurality of low voltage terminals for connection to 
low voltage wiring running! to low voltage devices ; 

at least one low vtoltage connector structure for 
removable connection of skid low voltage wiring, wherein 
- the- -low- — voltage — wi-rdng 4 can — be— readily- -connected — and„ 
disconnected from the board assembly by use of the low 
voltage connector structure . 

4. The system of Claim 1 wherein the board assembly 
further includes a plurality of non-resettable circuit 
protection devices for providing circuit protection for the 
line voltage loads. 

5. The controller 
circuit protection devic 
the printed wiring boar 



6 . The control, 
circuit board assembly 
wiring board including 



system of Claim 4, wherein the 
3 include fuse devices mounted on 




ystem of Claim 1, wherein the 
ludes a prefabricated printed 
conductor traces, and the plurality 
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of circuit conductors are defined by a set of said circuit 
traces . / 

7. The controller system of Claim 1, wherein said 
line voltage supply is a line voltage supply having a 
neutral conductor, a first phase conductor and a second 
phase conductor, and the first phase conductor and the 
second phase conductor are connected by a corresponding one 
of said pressure connectors. 

8. The controller system of Claim 1, further 
comprising: / 

a voltage transformer mounted within the cabinet 
housing for transforming line voltage to low voltage; and 

wherein the controller circuit board assembly further 
includes a plurality! of low voltage switches for 
selectively applying low voltage to respective low voltage 
output wiring connections . 

9. The controller system of Claim 1, wherein the 
cabinet housing defines a main compartment and a plurality 
of secondary compartments, the main compartment having 
routed therein all [line voltage wiring entering the 
cabinet, the secondary! compartments being shielded from the 
main compartment and Having routed therein only low voltage 
wiring carrying low vpltage signals. 

10. The controller system of Claim 9, wherein the 
main compartment ipt separated from the plurality of 
secondary compartmmt 3^i5y conductive inner wall structures. 

11. A method /tot installing a pool controller system 
in a pool service system including one or more line voltage 
loads, comprising/ 
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providing a pool controller circuit board assembly, 
the assembly including a plurality of line voltage output 
terminals for connection to respective line voltage loads 
via line voltage wiring connections , a set of circuit board 
line voltage contact sulrfaces, a plurality of circuit 
conductors for providing circuit connections between the 
contact surfaces and respective ones of the line voltage 
output terminals, wherein the controller circuit board 
assembly routes line voltage from the circuit board line 
voltage contact surfaces I to the output terminals ; 

providing a terminal connector structure, said 
connector structure hiving a set of line voltage 
connectors, each line I voltage connector including a 
pressure connector for pressure connection of a 
corresponding set of lirJe voltage service conductors and a 
connector line voltage contact surface for contacting a 
board line voltage contact surface ; 

mounting the terminal connector structure within a 
_ho.us.ing.; _____ „ _ 

connecting the set of line voltage service conductors 
to the terminal connecitor structure with the pressure 
connectors ; 

securing the boara assembly in position within the 
housing with removable fastening structures such that each 
of the circuit board line voltage contact surfaces is in 
intimate electrical contact with a corresponding connector 
line voltage contact sutrfaces. 

12. The method off Claim 11 further including: 
providing a plj^al>€y of sets of line voltage 
conductors for connem^dns from the circuit board assembly 
to the respective""^lural^ty of line voltage loads; 

connecting thl /plurality, of sets of line, voltage 
conductors to corresponding ones of the line voltage output 
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terminals by at least one lins voltage connector structure, 
wherein the sets of line vol : age conductors can be readily 
disconnected from the boajrd assembly by use of the 
connector structure. 

13. The method of Clain 11 wherein the board assembly 
includes a plurality of low voltage terminals for 
connection to low voltage viring running to low voltage 
devices, the method further comprising: 

connecting the low voltage terminals to the low 
voltage wiring using at least one low voltage connector 
structure for removable connection of said low voltage 
wiring, wherein the low \oltage wiring can be readily 
connected and disconnected from the board assembly by use 
of the low voltage connecter structure. 

14. A pool controller system for distributing line 
voltage from a line voltace service to one or more line 

- vo-l-t-age— loads— and— confer oli-: ,ng— operation— of- a_pooJ — service, 
system, comprising: 

a housing, comprising a main compartment and a 
plurality of secondary compartments; 

a controller circuit board assembly mounted within the 
main compartment of the housing, including an electronic 
controller, a plurality oi line voltage output terminals 
for connection to respective line voltage loads via line 
voltage wiring connectio 
terminals for connection t 
a set of circuit board 
plurality of circuit 
connections between th 
ones of the line volt^agd 



a plurality of low voltage 
respective low voltage devices, 
voltage contact surfaces, a 
[tors for providing circuit 
ct surfaces and respective 



:ont 



tput terminals, wherein the 
controller circuit board assembly routes line voltage from 
the circuit board line /voltage contact surfaces to the 
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output terminals, and routes low voltage signals between 
low voltage circuitry on the circuit board, the controller 
and the low voltage terminals; 



a plurality of line vjLltage supply conductors passed 
into the main compartment of the housing from a line 
voltage supply source; 

a plurality of sets of line voltage load conductors 
passed into the main compartment of the housing from said 
plurality of line voltage loads and connected to the 
circuit board assembly; 

a plurality of setjs of low voltage 
connected to respective 1 
low voltage connected rou 



connection to the circuit 
wherein no conductors 
into any of the plurality 



conductors 
dw voltage devices, the sets of 
:ed from respective ones of the 



secondary compartments into the main compartment for 

board assembly; 

carrying line voltage are routed 
of secondary compartments- 



1.5 The- system- of _c: ..ai.m_J.4_ where. in:_ 

the line voltage supply is a 240 VAC line voltage 
supply; 

at least one of said 
load; and 

at least one of the 

load. 



line voltage loads is a 24 0 VAC 



line voltage loads is a 12 0 VAC 



16. A method foi: providing line voltage to a 
plurality of line loads (for a bathing pool installation, 
comprising : 

rage supply at a line voltage 
rjound fault circuit interrupter 
(GCFI) , the line voltctg^ having a sufficient power rating 
to supply power for said plurality of loads; 



connecting a line 
distribution panel 
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15 



01 



ru 



ru- 



providing a pool control panel including a pool 
controller circuit assembly, the assembly including a 
10 circuit protection device and an electrical switching 

device for each of said plurality of line voltage loads, 
a wiring circuit to distribute line voltage through the 
reS p ec tive circuit protection devices and circuit 

line voltage load terminal 
roller circuit assembly, and an 
electronic controller coupled to each of the switching 
devices for actuating each of said switching devices; 

protected line voltage connection 
controller circuit assembly; and 
2 0 electrically connecting each of said plurality of line 

voltage loads to a con esponding terminal connection at 

assembly. 



protection devices to 
connections at the cont 



providing a GFCI -p 
between the GFCI and the 



said controller circuit 



17 



The method o 



f Claim 16 wherein the circuit 



protection devices include fuse protection devices 



18. The method 
devices include swi 



of 



tching 




Claim 16 wherein the switching 
relays . 



Claim 16 wherein: 
-supply is a 24 0 VAC line voltage 



19. The method of 
the line voltage^ 
supply; 

at least one of/ s£ 
load; and 

at least one of the line voltage loads is a 120 VAC 

load. 



id line voltage loads is a 240 VAC 



20. In a bathing or swimming pool installation, 
including a pool water holding structure, a method for 
releasing water int,6 the water holding structure, 
comprising : / 



# 
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providing a valve connected to a water supply line, 
the valve responsive to valve control signals to open and 
close, wherein the valyfe in an open state releases water 
from the water supply line into the water holding 
structure, and in a/ closed state prevents water from 
flowing from the watj&r supply line into the water holding 
structure ; 

providing an electronic control system responsive to 
a user commands through a control panel to generate the 
valve control signals; 

entering a /user command through the control panel to 
actuate the vaLve; 

opening the valve in response to the user command; 

automatically closing the valve after a predetermined 
time has elapsed after opening the valve. 



21. The method of Claim 20 further comprising: 
setting the predetermined time during a programming 

22. The method of Claim 21 further comprising: 
storing in an electronic memory a time value 

corresponding to the predetermined time. 



r 

23. The method of ^Claim 20 further comprising: 
automatically closing the valve if the water level 
reaches an overfill level during the predetermined time 
interval . 



24. In a bathing or swimming pool installation, 
including a pool water Holding structure and a pool control 
system, a method for a\/tomatically releasing water into the 
water holding structure, comprising: 
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/ 

providing an electronic pool control system capable of 
monitoring water parameters including water temperature, 
the pool control system responsive/ to a water level sensor 
signal ; 

providing a valve connected to a water supply line, 
the valve responsive to valve /control signals to open and 
close, wherein the valve in An open state releases water 
from the water supply line into the water holding 
structure, and in a closed state prevents water from 
flowing from the water supply line into the water holding 
structure ; 

sensing the leve y l of water in the water holding 
structure and generating the water level sensor signal when 
the water level reaches a predetermined water level; 

opening the v^alve in response to the sensor signal; 

subsequently closing the valve. 

25. The/method of Claim 24 wherein the valve is 
au-tomat^ical-l-y/closed-a-f-ter-a- predetermined^time-has-elapsed. 

since opening the valve. 

/ 

.v 

26. /The method of Claim 24 wherein the valve is 
closed iii/ response to a further signal from the water level 
sensor. 



27. A pool controller system for controlling 
operation of a pool / service system including a water 
heater, a water filt/er, and for providing an automated 
water fill capability, comprising: 

a valve conneoted to a water supply line, the valve 
responsive to valve control signals to open and close, 
wherein the valve /in an open state releases water from the 
water supply lino? into the water holding structure, and in 
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/ 



a closed state prevents water from flowing from the water 
supply line into the water tiolding structure; 

an electronic controll4r system responsive to manually 
entered user commands through a control panel to generate 
the valve control signals, the controller system for 
actuating the fill vaWe to the open state in response to 
a predetermined user yxill command, and for automatically 
closing the valve ugon elapsement of a predetermined fill 
time interval . 



28. The system of Claim 27 wherein the controller is 
further responsive to user commands manually entered 
through a control panel for setting the fill time interval. 

29. The system of/claim 27 further including: 

a filter for filtering water recirculated in the spa 
or pool ; and 

pressure sensing apparatus for sensing a filter back- 
pressure— and- providing— f i It er_pre ssure_signalS7 „and_ 



wherein the ,/controller system is responsive to the 
filter pressure .signals to provide a visual status signal 
indicating that/the need for filter servicing in the event 
the filter backpressure exceeds a threshold. 

30. A spa or pool control system with an emergency 
shutdown capability, comprising: 

one or more electro/cally powered devices associated 
with operation of the spa or pool; 

a controller system! operatively connected to the one 
or more electrically powered devices for controlling the 
operation of said one orjlmore devices; 

a ground fault ci^flL^fe^interrupter (GFCI) circuit; 

a line voltage sfeJviae connected to the controller 
system through the GFCl/ circuit, the GFCI circuit adapted 
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to detect ground faults an 
detection of a ground fault; 

a manually actuated 
system mounted in the vici 
switch system connected to 
ground fault test circuit, 
ground fault between lir 
activation by the emergency 
the GFCI circuit . 



fl. interrupt the service upon 

ow voltage emergency switch 
nity of the spa or pool, the 
the controller system and to a 
the test circuit inducing a 
voltage and ground upon 
switch system, thereby tripping 



31. The control system of Claim 30, wherein the 
controller system includes a monitoring system for 
detecting the presence of tie emergency switch system and 
taking a predetermined action in the event the emergency 
switch system is not detected. 



32 . The control 
predetermined action inc 

__the _devlc.es 



system of Claim 3 0 wherein the 
ludgs interrupting line voltage to 



33. The control system of Claim 30 wherein the 
predetermined action induces generating an audible or 
visual warning signal indicating that the emergency switch 
system has not been detected . 

34. The control system of Claim 30 wherein the 
emergency switch system includes a normally open manually 



activated switch, and the 
resistive element connecte 
circuit for providing a 
element, and a voltage 
voltage on the emergency 



.n pj 



wifcc 



monitoring system includes a 
allel with the switch, a 
bltage across the resistive 
ng circuit for monitoring a 
system, wherein the control 



system is responsive to sigials provided by the monitoring 
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system to determined 
properly installed. 



whether the emergency switch system is 



35. A spa or pool system, comprising: 

a gas-fired heater for heating water circulated into 
the spa or pool, the heaUer connected to a source of gas 
fuel through a gas input line; 

a gas pressure sensor coupled to gas input line to 
detect the gas pressure l€>vel, the sensor providing a gas 
pressure sensor signal; 

a controller system operatively connected to the 
heater for controlling tie operation of the heater, the 
controller system responsive to the gas pressure sensor 
signal to take a predetermined action in the event the 
sensor signal indicates that the gas pressure is below a 
predetermined gas pressure threshold value. 



36. The system 

predetermined — action — -i-nc 
visual warning signal. 



37. The system of ql 
action includes disabling 



of Claim 35, wherein the 
1 ude s — gene rat i ng_ an— audib Le — or_ 



aim 35 wherein the predetermined 
the heater from operation. 



38. In a pool/spa service system including an 
electronic controller, the controller receiving electrical 
power from a line voltage powered circuit, and including a 
ground fault interrupt circuit (GFCI) for interrupting line 
voltage in the event of ja detected ground fault, a method 
for checking for prope^f dbe-r^tion and installation of the 
GFCI , comprising : 

inducing a grcAnd fakilt between line voltage and 
ground to check operation of the GFCI; 
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monitoring line voltage to determine whether line 
voltage has been interrupted in response to the induced 
ground f aul t ; 

line voltage does not occur, 
automatically taking a predetermined warning or corrective 
action. 



39. The method 
generating a warning si 
GFCI if interruption of 
response to said inducing 



of 



gi Lai 



Claim 3 8 further including 
indicative of failure of the 
line voltage does not occur in 
of said ground fault . 



40. The method of Claim 3 8 further including the step 



of storing test outcome 



indicating data in a nonvolatile 
memory in the event interruption of line voltage occurred 
in response to said inducing a ground fault, said stored 

3 :ul completion of the GFCI test, 
said storing occurring prior to shutting down operation of 
-the-cont roller— due— to-.sc id-int.er.rupJkio.n_ j3_f_line _voltage . 



41. The method of Claim 40, further comprising: 
powering up the controller; 
reading said nonvolatile memory to determine whether 

said test outcome indicating data is stored in said memory; 

if said test outcome indicating data is stored in 
memory, operating the controller in a normal manner. 

42. The method of Claim 3 8 wherein said step of 
inducing a ground fautrt includes closing a controller 
controlled switch to/donW<5t a resistive element from a 
line voltage conduet^£fe|to ^arth ground. 



43. The method / of Claim 38 wherein said step of 
monitoring line volt/age includes converting the line 
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wavs 



voltage to a low voltage 
the line voltage, and 
to detect that the waveform 



sform of similar periodicity as 
the low voltage waveform 
has been interrupted. 



monitoring 



44. The method of Claim 38 wherein said taking said 
predetermined warning or corrective action includes: 

providing a warning sicnal indicating that the GFCI is 
not properly connected or operational. 

45. The method of Clatm 38 wherein said taking said 
predetermined warning or corrective action includes 
preventing the system from Operating normally. 

46. The method of (Elaim 45 wherein said system 
includes at least one line voltage load controlled by the 
controller, and said preventing said system from operating 
normally includes preventing application of line voltage to 
the at least one line voltade load. 



47. The method of Claitn 38 wherein said method is an 
algorithm automatically performed by the controller. 



48. A method for operating an electronic pool/spa 
controller which has control of at least one line voltage 
load, and wherein the line Voltage which powers the load 



also provides primary power 



:or the electronic controller 



and is protected by a grouid fault circuit interrupter 
(GFCI) , the method comprising : 



applying electrical pover to the controller, the 



electrical power resulting 

checking a nonvo^ 
regarding prior successful' 
- if said inf ormat ion . 



proceeding to normal controller operation- 




's 



he line voltage; 
memory for information 
testing; 
stored- in said ^ memory ^ 
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power supply in 



if said information i.s not stored in said memory, 
conducting a GFCI test procsdure, said procedure including 
inducing a ground fault, determining whether line voltage 
is interrupted within a predetermined time period after 
said inducing, if line volUage is interrupted, continuing 
operation of the controller through a short term auxiliary 



order to write to said nonvolatile 



device ; 

a second conductor 



electronic memory said infcrmation 

49. An improved reliability temperature sensor, 
comprising : 

a housing; 

a first solid state temperature sensing device mounted 

in the housing; 

a second solid statfe temperature sensing device 

mounted in the housing; 

a first conductor circuit for making electrical 
connection from outside ths housing to a first terminal of 
-said— first— device- and— to- -a- -f i-r-st— terminal-_af_ _the_s.ecpnd_ 



circuit for making electrical 
connection outside the housing to a second terminal of the 
first device; and 

circuit for making electrical 
connection outside the housing to a second terminal of the 
second device . 



49. The sensor of C] 
is a first thermistor, anji 
thermistor. 



aim 48 wherein said first device 
said second device is a second 



50. The senso^7c/fl Claim 48 further comprising a 
circuit -board assembly^fir Counting -said -first thermistor 
device and said second / thermistor device, said circuit 
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board assembly being i 
assembly, and a collar 
shoulder surface which 
control a depth of inser£ 
into said housing. 



]iserted into said housing during 
structure which includes a stop 
Contacts an end of said housing to 
ion of said circuit board assembly 



51. The sensor of Claim 50 wherein said first and 



rature sensing devices are mounted 
of said circuit board assembly a 
predetermined distance i rom said distal end when said stop 
shoulder surface contacts said housing end. 



second solid state tempe 
adjacent a distal end 



52. The sensor of 
potting compound disposed 
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Claim 50 further comprising a 
in said housing. 



A method of assembling and programming a circuit 
board assembly for a bathing pool controller system, 
comprising: 

providing -a circul board, .conf.igur.ed_f or. _in^circurt-_ 

programming ; 

populating the boaid with electronic circuit devices; 
installing an in-c: .rcuit -programmable microprocessor 
device on the circuit board; 

connecting the board to a programmer device using 
electrical connections ; 

loading a program 
microprocessor device fr y 
powering up the ci 
verifying the pro 
with the microcompute 



Lnto a nonvolatile memory of the 
the programmer device; 
oard ; and 
functioning of the circuit board 




